Halothane depresses D600 binding to bovine heart sarcolemma.
Volatile anesthetics exert their negative inotropic effects by interfering with Ca2+ homeostasis in the myocardial cell. The mechanism of this dose-dependent action is uncertain. 3H-D600 (3H-Gallopamil), a Ca(2+)-channel antagonist, binds to the voltage-dependent Ca2+ channels (VDCC) in a specific, saturable, and reversible manner. We used this ligand to study the effect of halothane on the binding characteristics of the VDCC in purified bovine heart sarcolemma. Cardiac sarcolemmal vesicles were isolated from fresh bovine heart by differential centrifugation and filtration. 3H-D600 equilibrium binding assays were performed in the presence or absence of 1.0 mM unlabeled D600 to determine total and nonspecific binding in room air and at 0.7, 1.3, and 2.5% (vol/vol) halothane. Halothane produced a significant dose-dependent and reversible depression of 3H-D600 specific binding in bovine heart sarcolemma. Depression was completely reversed when halothane had evaporated from the samples prior to filtration. Halothane 1.3% (vol/vol) produced a 40% reduction in the maximum binding capacity. The dissociation constant was not affected by any concentration of halothane. One mechanism by which the volatile anesthetics may induce negative inotropism is through the reduction of functional VDCCs in the heart, leading to reduction of Ca2+ entry. The results of this study support this hypothesis.